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A B S T R A C T

Purpose
The purpose of this study was to describe the frequency of interventions necessary to palliate the
intact primary tumor in patients who present with synchronous, stage IV colorectal cancer (CRC)
and who receive up-front modern combination chemotherapy without prophylactic surgery.

Patients and Methods
By using a prospective institutional database, we identified 233 consecutive patients from 2000
through 2006 with synchronous metastatic CRC and an unresected primary tumor who received
oxaliplatin- or irinotecan-based, triple-drug chemotherapy (infusional fluorouracil, leucovorin, and
oxaliplatin; bolus fluorouracil, leucovorin, and irinotecan; or fluorouracil, leucovorin, and irinotecan) with
or without bevacizumab as their initial treatment. The incidence of subsequent use of surgery,
radiotherapy, and/or endoluminal stenting to manage primary tumor complications was recorded.

Results
Of 233 patients, 217 (93%) never required surgical palliation of their primary tumor. Sixteen
patients (7%) required emergent surgery for primary tumor obstruction or perforation, 10 patients
(4%) required nonoperative intervention (ie, stent or radiotherapy), and 213 (89%) never required
any direct symptomatic management for their intact primary tumor. Of those 213 patients, 47
patients (20%) ultimately underwent elective colon resection at the time of metastasectomy, and
eight patients (3%) underwent this resection during laparotomy for hepatic artery infusion pump
placement. Use of bevacizumab, location of the primary tumor in the rectum, and metastatic
disease burden were not associated with increased intervention rate.

Conclusion
Most patients with synchronous, stage IV CRC who receive up-front modern combination
chemotherapy never require palliative surgery for their intact primary tumor. These data support
the use of chemotherapy, without routine prophylactic resection, as the appropriate standard
practice for patients with neither obstructed nor hemorrhaging primary colorectal tumors in the
setting of metastatic disease.

J Clin Oncol 27:3379-3384. © 2009 by American Society of Clinical Oncology

INTRODUCTION

In the absence of symptoms (ie, bleeding, perfora-
tion, obstruction) or resectable metastatic disease,
primary tumor resection in patients who present
with metastatic colorectal cancer is of uncertain ben-
efit. The rationale for immediate resection in asymp-
tomatic patients is based on the prevention of
primary-related complications later during the
treatment course, which can lead to urgent surgery
associated with higher mortality. Advocates of the
deferred surgical approach argue that surgery at di-
agnosis can delay or even preclude systemic chemo-
therapy and that most patients will never develop

symptoms; therefore, patients should be spared un-
necessary operations.

With recent advances in systemic chemothera-
py and improvement in the survival of patients with
stage IV colorectal cancer, the risks and benefits of a
deferred surgical strategy have not been completely
evaluated. In fact, combinations of infusional flu-
orouracil/leucovorin with oxaliplatin or irinotecan
have yielded response rates of 50%, disease control
rates of 85%, and a median survival rate of 20
months in prospective clinical trials.1,2 Further-
more, the addition of the antiangiogenic agent bev-
acizumab to the above combinations has provided
clinically meaningful improvement in response
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rates and survival for these patents.3-5 As the assumption that colorec-
tal cancer is a chemorefractory disease is no longer valid, the efficacy of
modern chemotherapy in provision of local control of the primary
tumor in the setting of metastatic disease remains to be determined
but can be expected to be quite high.

The objective of our study was to describe the incidence of pri-
mary tumor–related complications, which required operative or non-
operative intervention, in patients who presented with synchronous,
stage IV colorectal cancer and who received up-front modern, triple-
drug, oxaliplatin- or irinotecan-based combination chemotherapy
with or without bevacizumab.

PATIENTS AND METHODS

Cohort Definition

We used the Memorial Sloan-Kettering Cancer Center (MSKCC) Insti-
tutional Database (IDB) to identify all patients who met the following criteria:
presentation to MSKCC with synchronous, stage IV colorectal cancer between
January 1, 2000 and December 31, 2006; no previous primary tumor–directed
surgery, stenting, or radiotherapy; up-front, first-line chemotherapy that
consisted of bolus fluorouracil, leucovorin, and irinotecan,6 infusional
fluorouracil, leucovorin, and oxaliplatin (FOLFOX),7,8 or infusional flu-
orouracil, leucovorin, and irinotecan9; and observation at our institution.

Data Sources

Patients were identified through the MSKCC IDB, a central data repos-
itory that is expanded prospectively on a daily basis with clinical, financial,
operational, and research data. Data available within the IDB include patient
demographics, histologic diagnoses that are based on International Classifica-
tion of Diseases coding standards, initial American Joint Committee on Can-
cer stages, physician and hospital billing data, inpatient admission and
outpatient registration data, operating room procedures, laboratory results,
and computerized pharmacy records. The IDB undergoes continuous cross-
platform integration with the MSKCC Cancer Registry.10

Additionally, inpatient and outpatient records of all identified patients
were reviewed individually to confirm the presence of an intact primary tumor
(that had not been previously resected, diverted, radiated, endoscopically
stented, or ablated), the histologic diagnosis of colorectal adenocarcinoma, the
type and duration of chemotherapy administered, sites of metastatic disease at
presentation, laboratory data at presentation (ie, albumin, carcinoembryonic
antigen, lactate dehydrogenase, and alkaline phosphatase), primary tumor-
related complications that required surgery (ie, resection or diversion) or
nonsurgical interventions (ie, endoluminal stenting, radiotherapy, endoscopic
ablative techniques), incidence of resection for preemptive palliation (ie, be-
fore the onset of symptoms) or with curative intent, and vital status at last
follow-up. The resectability status of metastatic disease at presentation was not
recorded, as the operative criteria for metastasectomy for colorectal cancer
evolved substantially during the study period.11

All patients were asymptomatic at initial consultation with regard to their
primary tumors (ie, no major bleeding, perforation, impending obstruction).
Anemia, weight loss, or right upper quadrant abdominal pain (secondary to
expansion of Glisson’s capsule from underlying liver metastases) were not
considered direct manifestations of the primary tumor. A waiver of authori-
zation to conduct this study was obtained by the MSKCC institutional re-
view board.

Statistical Analysis

Demographic and clinical characteristics were summarized by medians
for continuous variables and by counts and percentages for categoric variables.
Estimates of median survival were generated by using the Kaplan-Meier
method. One of the study objectives was to investigate whether the need for
emergent intervention adversely affected survival. In this data set, 26 patients
had emergent interventions. Because these were performed at various times
after initiation of chemotherapy, the presence of an emergent intervention was

treated as a time-dependent covariate in a Cox model. For each patient who
had such an intervention, the median time from chemotherapy to interven-
tion and the Kaplan-Meier estimates for median time from intervention to
death also were calculated. Estimates are reported with 95% CIs. To examine
what clinical and demographic characteristics were associated with the need
for emergent intervention, patients who had documented emergent interven-
tions were compared with all other patients by using the Fisher’s exact test for
binary variables and the Wilcoxon rank sum test for continuous variables.

RESULTS

Patient Characteristics

Two hundred thirty-three consecutive patients were identified
on the basis of the study criteria. The median age was 60 years (range,
26 to 86 years). Primary tumors were evenly distributed between the
right colon (cecum, ascending, or transverse colon) in 87 patients
(37%), the left colon (descending or sigmoid) in 68 patients (29%),
and the rectum in 78 patients (34%). The most common site of
metastatic disease at presentation was the liver (221 patients [95%]),
followed by retroperitoneal nodes (91 patients [39%]), lung (70 pa-
tients [30%]), peritoneum (22 patients [9%]), skeleton (four patients
[2%]), and brain (one patient [0.4%]). Metastatic disease involved
only one site or organ in 94 patients (40%), two sites in 106 patients
(45%), three sites in 29 patients (12%), and four sites in four pa-
tients (2%).

Chemotherapy

The first-line regimen was oxaliplatin based (ie, FOLFOX)
in 139 patients (60%) and irinotecan based (ie, bolus fluorou-
racil, leucovorin, and irinotecan or infusional fluorouracil, leu-
covorin, and irinotecan) in 94 patients (40%). The median
duration of the first-line regimen was 22 weeks (range, 0 to 127
weeks). Two patients received only one dose of chemotherapy,
and deterioration of their performance status precluded addi-
tional treatment. Bevacizumab was used as part of the first-line
regimen in 112 patients (48%). One hundred sixty-two patients
(70%) received two or more lines of chemotherapy.

Primary Tumor–Directed Interventions

Figure 1 illustrates the outcomes of unresected primary tumors in
the 233 patients studied. Of the entire cohort, 217 patients (93%)
never required surgery for primary tumor–related symptoms. Sixteen
(7%) underwent emergent surgery, including eight resections and
eight diversion procedures. Five of the eight resections were per-
formed for perforation, all at the site of the primary tumor. The
remaining three resections, as well as the eight diversion procedures
(seven ostomy creations and one ileocolic bypass), were performed
for primary tumor obstruction. No patient in this series required
any other cancer-related abdominal operation, such as for the
management of small bowel obstruction as a result of peritoneal or
retroperitoneal disease progression. Median time from initiation of
chemotherapy to surgical intervention was 7 months (range, 1 to 27
months; Table 1). There were no episodes of proximal colonic perfo-
ration secondary to more distally obstructing carcinoma or of intrac-
table bleeding that necessitated surgical intervention. Of five tumor
perforations, two occurred while the patients were on bevacizumab
treatment (2 and 8 months into therapy, respectively), one occurred 6
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months after the last dose of bevacizumab, and two occurred in pa-
tients who had never received bevacizumab (at 1 and 10 months after
initiation of chemotherapy, respectively).

Ten patients in the study (4%) developed primary tumor–related
symptoms that were managed nonoperatively at a median time of 12
months (range, 1 to 36 months; Table 1). Endoluminal stenting was
successful in seven patients, but repeat stent insertion was required in
three because of tumor ingrowth or stent migration. In addition, three
of seven patients who eventually underwent diverting ostomy creation
had a previous failed stent insertion. Laser recanalization of near-
obstructing rectal tumors was utilized to facilitate subsequent endolu-
minal stenting in two patients. External-beam radiation therapy was
used to palliate perineal pain in three patients with metastatic rec-
tal cancer.

Of the 217 (93%) patients who never required emergent surgery,
47 (20% of entire cohort) eventually underwent elective curative re-
section of their primary tumors and metastatic disease at a median

time of 8 months (range, 5 to 32 months; Table 1) from initiation of
chemotherapy. Eight (3% of entire cohort) underwent preemptive
resection before the onset of symptoms concurrent with hepatic artery
infusion pump placement for regional liver chemotherapy at a median
time of 9 months (range, 5 to 24 months; Table 1). Interestingly, seven
of the 47 curatively resected tumors and one of the eight preemptively
resected tumors demonstrated complete response to chemotherapy
on pathologic examination.

Surgical Mortality and Overall Survival

Median overall survival for the entire patient cohort was 18
months from initiation of systemic chemotherapy (95% CI, 16 to 20
months). No patient who underwent curative or preemptive elective
resection died within 30 days of surgery. However, of the 16 patients
who underwent emergent surgery, two (12.5%) died in the 30-day
postoperative period, which represented 0.8% of the total study pop-
ulation. When these two patients were included, median survival after
surgical intervention was 6 months, whereas median survival after
nonsurgical intervention was 7 months (Table 1). Median overall
survival for the 152 patients who never required intervention was 13
months from the initiation of chemotherapy, which is comparable
with survival from initiation of chemotherapy for the 26 patients
who eventually needed intervention (by addition of time to proce-
dure and survival after procedure; Table 1). In addition, when
included as a time-varying covariate in a Cox regression model, the
need for emergent intervention did not correlate with overall sur-
vival (P � .81).

We sought to identify clinical or laboratory variables at presenta-
tion that could be associated with an increased intervention rate. The
vast majority of patients in this analysis (211 of 233, or 91%) were
observed until occurrence of death (n � 130) or intervention (emer-
gent, n � 26; curative, n � 47; preemptive, n � 8). Twenty-two
patients, however, were alive and intervention free at last encounter
after a median follow-up of 22 months (range, 5 to 48 months) from
initiation of chemotherapy, which is nearly double the median time
observed for primary tumor complications to manifest. Although it is
unlikely that all of these 22 patients would ever require an emergent
intervention, we did perform an analysis by excluding them from the
nonintervention group, and results were similar. The risk of emergent
intervention was not associated with age, primary tumor anatomic
location, number of metastatic sites, use of bevacizumab, carcinoem-
bryonic antigen, albumin, lactate dehydrogenase, or alkaline phos-
phatase levels (Table 2).

Total cohort
(N = 233, 100%)

No primary tumor 
complication
(n = 207, 89%)

Preemptive 
resection 
(n = 8, 3%)

Curative 
resection 

(n = 47, 20%)

Primary tumor
complication
(n = 26, 11%)

Operative
intervention
(n = 16, 7%)

Nonoperative
intervention
(n = 10, 4%)

No intervention
(n = 152, 65%)

Stent
(n = 7)

EBRT
(n = 3)

Resection
(n = 8)

Bypass
(n = 1)

Ostomy
(n = 7)

Fig 1. Outcomes of unresected primary tumor in 233 patients with synchronous
stage IV colorectal cancer who received modern combination chemotherapy at
Memorial Sloan-Kettering Cancer Center from 2000 to 2006. Curative resections
were elective, combined resections of colorectal tumor and metastatic disease.
Preemptive resections were performed in asymptomatic patients undergoing
hepatic artery infusion pump placement. EBRT, external-beam radiation therapy
for rectal cancer palliation.

Table 1. Time From Initiation of Chemotherapy to Intervention and Survival After Intervention for Patients Who Underwent Interventions and Resections

Intervention or Resection

Time From Initiation of Chemotherapy to Intervention (months) Survival After Intervention (months)�

No. %† Median Range Median 95% CI

Operative intervention 16 7 7 1-27 6 4 to 27
Nonoperative intervention 10 4 12 1-36 8 4 to NA‡
Curative resection 47 20 8 5-32 44 25 to NA‡
Preemptive resection 8 3 9 5-24 15 14 to 24

NOTE. Median survival from initiation of chemotherapy for the 152 patients who never required an intervention was 13 months (95% CI, 10 to 16 months).
Abbreviation: NA, not available.
�Kaplan-Meier estimates of median survival.
†Reported as a percentage of the entire cohort.
‡Upper limit not calculable.
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DISCUSSION

The main finding of this study was that, among patients with meta-
static colorectal cancer and a confirmed intact primary tumor who
received up-front, modern combination chemotherapy, the incidence
of major complications that involved the primary tumor and that
required surgery was low. Of 233 such patients, 93% never required
surgical intervention for primary tumor symptomatology. Seven per-
cent underwent emergent surgery at a median of 7 months from
initiation of chemotherapy. An additional 4% required nonoperative
intervention (ie, stent or radiotherapy) at a median of 12 months from
initiation of chemotherapy.

These findings are particularly well timed, as two recent large
epidemiologic surveys that used the Surveillance Epidemiology and
End Results database showed that, in the 1990s, more than two thirds
of patients who presented with synchronous, stage IV colorectal can-
cer in the United States underwent up-front surgical resection of their
primary tumors.12,13 This practice pattern appears to be based on
the quantifiable incidence of late, primary tumor–related events
observed in patients with synchronous, stage IV colorectal cancer
primarily treated with fluoropyrimidine-only conventional chemo-
therapy. Specifically, retrospective data from the past decade indicate
that these patients were exposed to a 9% to 29% risk of requiring
subsequent urgent surgical palliation for primary tumor–related
complications.14-17 Additionally, in a single small, prospective study
that addresses this question, six (25%) of 24 patients treated with
up-front fluorouracil and leucovorin chemotherapy required subse-
quent surgical intervention for primary tumor palliation.18 In the 255
patients collectively studied in these five reports, the rate of late surgi-
cal intervention necessary to palliate primary tumor-related events
was 20%. This number is considerably higher than the 7% surgical
intervention rate observed in our study with the use of modern,
oxaliplatin- or irinotecan-based, triple-drug chemotherapy.

Prophylactic surgery has historically been advocated for these
patients to prevent acute bowel obstruction or perforation, as emer-
gent surgery is associated with higher mortality. Of the 16 patients in
this study who required late emergent surgical palliation, two died in
the postoperative period, which represented 0.8% of the total study
population. This number compares favorably with the mortality asso-
ciated with prophylactic colon resection in the metastatic setting,
which ranges from 4.6% to 10% in representative series.12,17,19,20

Thus, given the limitations of cross-study comparisons, it would cer-
tainly appear that the routine use of prophylactic colon resection in
this setting merits reevaluation.

Prophylactic primary tumor resection has previously been rec-
ommended selectively for patients with low metastatic burden who
are presumed to be at high risk of obstruction because of their rela-
tively long survival times.19 Other reports, however, have failed to
establish a correlation between advanced disease stage and the inci-
dence of late primary tumor complications.17,18 This study examined
several markers representative of tumor burden (ie, two or more sites
of metastasis, carcinoembryonic antigen, alkaline phosphatase,
lactate dehydrogenase, albumin) and found no statistically signif-
icant association with late primary tumor complications. In addition,
neither age, use of the monoclonal antibody bevacizumab, or primary
tumor location appeared to influence the rate of emergent interven-
tion (Table 2).

Bevacizumab has been associated with a 1% to 2% incidence of
gastrointestinal perforation in prospective clinical trials.3,4 Virtually all
bevacizumab-related perforations were observed in the first 3 months
of treatment, and most were within the first month. They occurred
throughout the entire gastrointestinal tract, and they hardly ever in-
volved the site of the primary tumor. In this study, approximately half
of the patients received bevacizumab and only two of the five perfora-
tions observed (all at the site of the primary tumor) occurred during
bevacizumab therapy; one patient experienced perforation 6 months
after the final administration of bevacizumab, whereas two were naive
to this agent. Although the small number of patients who developed
this complication precludes definitive conclusions, in our experience,
bevacizumab did not appear to increase the rate of perforation.

Similarly, location of the primary tumor in the rectum, as op-
posed to the colon, was not associated with a higher incidence of late,
emergent intervention. Specifically, primary tumors located in the
rectum required similar rates of operative (6% v 7%; P � .94) and
overall (15% v 9%; P � .19) emergent intervention (Table 2) com-
pared with tumors located in the colon. This finding is particularly
relevant. The management of synchronous metastatic rectal cancer in
the United States during the previous decade has traditionally in-
cluded prophylactic use of surgery or radiotherapy in up to 45% to
62% and 12% of patients, respectively,12,13 mainly because of concern
that the unresected primary tumor could lead to significant pelvic
symptoms in the future. Our experience of 78 patients with synchro-
nous, stage IV rectal cancer—none of whom were stented, radiated, or
operated on initially, but all of whom received up-front modern,
triple-drug combination chemotherapy—suggests that only 6%
required surgery and an additional 9% required nonoperative in-
tervention (ie, stent or radiotherapy) to palliate primary tumor
symptoms. The low incidence of late, symptom-directed intervention
does not justify routine use of prophylactic surgery or radiotherapy in
this setting.

Table 2. Clinical and Laboratory Variables at Presentation of Patients Who
Did and Did Not Require Emergent Primary-Directed Intervention

Variable

Emergent Intervention

P

No
(n � 207)�†

Yes
(n � 26)

No. % No. %

Age � 60 years 108 52 9 35 .10
Tumor in rectum (v colon) 66 32 12 46 .19
Bevacizumab treatment 100 48 12 46 � .99
� Two sites of metastasis 120 58 19 73 .20
CEA � 200 ng/mL 95 47 8 31 .18
Albumin � 3 g/dL 29 15 4 15 � .99
LDH � 200 IU/L 72 65 12 60‡ .80
Alkaline phosphatase

� 250 IU/L
51 25 4 15 .33

Abbreviations: CEA, carcinoembryonic antigen; LDH, lactate dehydrogenase.
�This group includes 22 patients who were alive and intervention free at last

encounter. These 22 patients had a median follow-up time of 22 months from
initiation of chemotherapy, which is almost double the median time observed
for emergent intervention to become necessary. After these 22 patients were
excluded from the analysis, results were similar.

†Total No. of patients in the no-intervention group differed for the following
variables: CEA (n � 203), albumin (n � 198), LDH (n � 113), and alkaline
phosphatase (n � 205).

‡Total No. of patients � 20.
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We were interested in examining whether this initial nonopera-
tive strategy was associated with a detrimental effect on survival when
intervention was required. As summarized in Table 1, the median
times to operative and nonoperative interventions were 7 and 12
months, respectively, and the median survival rates after interventions
were 6 and 7 months, respectively. Median survival from initiation of
chemotherapy for patients who did not require intervention was 13
months. A direct comparison of survival after initiation of chemother-
apy between patients who did and did not undergo late intervention is
not statistically valid, as intervention is a metachronous event and is
not established at time zero. However, these numbers taken together
suggest that the need for late intervention—despite being a potential
marker of aggressive tumor biology and/or chemoresistance—does
not appear associated with worse survival when this is measured from
initiation of chemotherapy.

We studied only patients treated at our institution to assure that
all complications would be captured. We elected to use intervention
rate as the study end point, as all patients were initially evaluated and
subsequently observed by both medical and surgical oncology to de-
tect primary-related complications in a timely manner. Every patient
who presented with acute symptoms or signs related to a primary
tumor underwent treatment by either surgical or nonsurgical inter-
vention (ie, stent or radiotherapy). No patient in this cohort died as a
result of acute symptoms of colonic obstruction, perforation, sepsis, or
hemorrhage without intervention.

On the basis of the paucity of prospective data on this particular
controversy in oncology,21,22 the National Surgical Adjuvant Breast
and Bowel Project has formulated Protocol C-10, entitled “A phase II
Trial of 5-Fluorouracil, Leucovorin, and Oxaliplatin (mFOLFOX6)
Chemotherapy Plus Bevacizumab for Patients with Unresectable stage
IV Colon Cancer and Synchronous Asymptomatic Primary Tu-
mor.”23 The trial opened in March 2006 and has an accrual goal of 90
patients with colon cancer. The primary end point is the rate of
primary tumor–related events (ie, obstruction, perforation, fistula,
hemorrhage) that necessitate surgery. The secondary aim is to deter-
mine the rate of specific events related to the intact primary tumor that
require hospitalization or major intervention.

In conclusion, of 233 patients with confirmed intact primary
tumorswhoreceivedmodern,triple-drugcombinationchemother-
apy for synchronous, stage IV colorectal cancer at MSKCC, 93%
never required surgery to palliate primary tumor–related compli-
cations. The finding supports our institutional policy of nonopera-
tive initial management of the asymptomatic primary tumor in

patients with synchronous stage IV colorectal cancer. This policy
allows prompt initiation of systemic therapy, is associated with a
low incidence of late, symptom-directed interventions, and should
be regarded as routine standard practice for treating patients with
synchronous metastatic colorectal cancer without overt obstruc-
tion or hemorrhage.
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